In this study, we considered with the time fractional WKI equation, Lie group analysis method are applied to frational WKI equation with the Riemann-Liouville derivative. The invariance properties of this equation were found. Besides we present corresponding infinitesimal generators for the WKI equation. And then the symmetry reductions are constructed with the Erdelyi-Kober fractional operator. Furthermore, we calculate Lie point symmetries associated the nonlocal conserved vectors utilizing the new conservation theorem method for two different cases of time fractional.
Introduction
Motion of inextebsible plane curves in Euclidean space are given by the modified Korteweg de Vries (mKdV) equation
where k is the curvature and s is the arclength of the curve. The plane curve motion flow is governed by [1] . Wadati et al. found that WKI equation is solvable in the WKI scheme of the inverse scattering method [3, 4] . This WKI-scheme for u is connected to the AKNS-scheme for k by a gauge transformation explicitly displayed in [5] . Furthermore Qu et al. have studied the group-invariant solutions of the two-component WKI equation and its similarity reductions to systems of ordinary differential equations were also given [6] . Besides they have constructed conservation laws in another work [7] .
In recent years, fractional differential equations (FDEs) has attracted due to an exact description in complex phonemena in various applications such as control theory, signal processing, fluid flow, population dynamics, fractional dynamics. Many powerful and efficient methods have been developed to obtain exact solutions of FDEs [8] [9] [10] [11] [12] [13] . One of them is Lie gorup analysis method and it is well known that this method plays an important role to analyze, finding exact solutions and constructing conservation laws. Lie symmetries of integer order differential equations have been studied by many scientists [14] [15] [16] [17] [18] . But studies about the invariance properties of FDEs are quite new.
For example J. Hu et al. [19] considered the fractional KdV type equation and obtained a group of dilation. Utilizing the dilation symmetry they have reduced to an fractional ordinary differential equation with Erdelyi Kober operator. In Ref. [20] , the authors have made an attempt to extend the Lie group analysis and constructing conservation laws to FDEs.
In this paper, we perform the Lie gorup analysis method and construct the conservation laws for nonlinear time fractional WKI equation,
Liouville fractional derivative of order α with respect to the variable t and defined by, 
Lie Symmetry Theory
In this section, we give the general procedure to find Lie point symmetries for time FPDEs which include two independent variables and one dependent variable [21] .
Let us consider that a nonlinear FPDE including two independent variables x and t is given by,
We suppose that equation (2) is invariant under the continuous transformations,
where  is the group parameter and ,,    are infinitesimals and the extended infinitesimals of order three are given by the prolongation formula (see [22] )
D denotes the total derivative operator and is defined by ...
Now for the invariance of Eq. (2) 
  
The α th extended infinitesimal related to Riemann-Liouville fractional time derivative, which reads (see [22] ):
where the symbol t D  shows the total fractional derivative operator.
By utulizing the generalized Leibnitz rule in the fractional sense
Thus from Eq.(6), we expressed 0   as follows:
Generalization of the chain rule for a composite function of the form
Further, employing the chain rule(8) and the generalized Leibnitz rule (6) with (t) 1 f  , α-th prolongation formula becomes 2) (x, t) u   is an invariant surface of (2), in other words,
Lie Symmetry Analysis and Reduction of The Time Fractional WKI Equation
In the previous section, we have given some preliminaries about the Lie symmetry method on the FPDEs. In this subsection, using the above discussion and the Lie theory, we employee the time fractional WKI equation (7) into (10) and we get a polynomial in terms of some derivatives , , ,... where c₁ and c₂ are arbitrary constants. Hence the infinitesimal operator becomes (1) are,     Using the above invariants we yield a special a nonlinear ODE of fractional order. We will prove the following theorem corresponding this case.
Theorem:
The similarity transformation 
with the Erdelyi-Kober fractional differential operator [22] .
( 1) ( ) , 0, ( ) :
is the Erdelyi-Kober fractional integral operator.
Proof:
In ordet to obtain more general applicability, we get n-1<α<n; n=1,2,3,. 
     
In order to simplify the above equation we consider the relation, 
The proof is completed.
Conservation Laws
Now we construct a conservation law for Eq. (1) in the same way as it defines for the integer order differential equations. Namely a vector ( , )
for all solutions of Eq. (1) 
), ( ) , 
